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Stuck on a channel
 
ctive Ca
 
2
 
 
 
 channels, according to Hudmon et al. (page 537),
get their own dedicated Ca
 
2
 
 
 
 sensors that cause well-used channels
to open with gusto.
Some Ca
 
2
 
 
 
 channels, including voltage-gated L-type channels, let
through more Ca
 
2
 
 
 
 per opening when they are used frequently. This positive
feedback, known as facilitation, allows fast-beating cardiac cells, for instance,
to beat harder (as during exercise). The new findings reveal that local reten-
tion of a Ca
 
2
 
 
 
/calmodulin-dependent kinase, CaMKII, is behind this ability.
CaMKII is activated by autophosphorylation in response to Ca
 
2
 
 
 
/
calmodulin. The authors find that CaMKII then tethers itself to the pore-forming
 
 
 
1C
 
 subunit of the L-type channel, which is abundant in heart muscle.
Even upon dephosphorylation, CaMKII lingers at the channel.
From this position, the kinase can up-regulate channel activity when
Ca
 
2
 
 
 
 influx is frequent. The authors show that active CaMKII phosphorylates
two regions of 
 
 
 
1C
 
 that were previously found to regulate channel activity.
Unlike NMDAR-bound CaMKII, which is constitutively active, 
 
 
 
1C
 
-bound
CaMKII still depends on Ca
 
2
 
 
 
/calmodulin. This difference might explain
why NMDARs are up-regulated for the long term by a brief stimulus,
whereas full activity of voltage-gated channels requires repeated activation.
Tethering to 
 
 
 
1C
 
 is necessary for facilitation, even though the channel can
be phosphorylated by free kinase. The close proximity may allow the kinase to
outdo channel-defacilitating phosphatases. Only when Ca
 
2
 
 
 
 influx is frequent,
and CaMKII activity is repeatedly high, can CaMKII win the fight. 
A
 
G proteins live in excess
 
n page 517, Elia et al. show how fly photoreceptors achieve their ex-
quisite sensitivity to a single photon of light. The key is not the number
of photoreceptor-activating proteins but the ratios of their components.
Photoreceptor sensitivity depends on extremely low levels of spontaneous
activity in the dark. This activity, spontaneous or otherwise, depends on a
G protein coupled to the rhodopsin receptor. Rhodopsin activation induces the
G protein's 
 
 
 
 subunit to exchange its bound GDP for GTP, dissociate from its
binding partner, 
 
  
 
, and initiate downstream signaling. The group now finds
that excess 
 
  
 
 ensures that 
 
 
 
 is not activated in the dark.
Wild-type photoreceptors had over twofold more 
 
  
 
 than 
 
 
 
 and low
background activity. Mutants with less 
 
  
 
 had much more spontaneous
activity. This defect was corrected by simultaneously reducing 
 
 
 
 levels in
the mutant (thus restoring the 
 
  
 
 excess).
Spontaneous activity was actually higher in cells with moderate rather than
extreme reduction in 
 
  
 
. The authors explain this finding by showing that 
 
  
 
was needed to bring 
 
 
 
 to the rhabdomere, from which 
 
 
 
 signals. Thus, in stronger
 
  
 
 mutants, there was less 
 
 
 
 able to signal and hence less spontaneous activity.
The group must now determine how the excess 
 
  
 
 limits 
 
 
 
 activity.
Perhaps it either accelerates GTP hydrolysis on 
 
 
 
 to block the downstream
cascade or prevents the unsolicited exchange of GDP for GTP on 
 
 
 
. 
O
Excess G   in normal (left) rhabdomeres silences G  (black). Weak G   mutants (mid-
dle) have enough Ga to create spontaneous activity; strong G   mutants (right) do not. 
 
Cadherin rules microvilli
 
cadherin in flies concentrates not on
sticking cells together, say D’Alterio
et al. (page 549), but on control-
ling the extension of microvilli.
Microvilli are actin-filled apical protru-
sions on epithelial cells. Actin bundling and
polymerizing proteins are the usual suspects
regulating microvilli length. But the new re-
sults reveal that a plasma membrane protein, a
cadherin family member called Cad99C, is
also necessary.
Female flies lacking Cad99C had short,
misshapen microvilli on their follicle cells,
which secrete the material used to make egg
shells. Overexpression of Cad99C, by contrast,
resulted in abnormally long microvilli.
Mutations in a related vertebrate cadherin,
called protocadherin 15
 
 
 
(PCDH15), cause
deafness associated with abnormal cochlear
microvilli. Scientists have generally guessed
that PCDH15 links and aligns microvilli sim-
ilar to the classical cadherin involvement in
adherens junctions. But this might not be the
case, based on the new findings. Follicle cell
microvilli were too far apart for Cad99C to
link them, and Cad99C overexpression created
large microvilli that fanned out rather than
clumping together.
The transmembrane and extracellular
domains of Cad99C were sufficient to control
its microvilli function. The authors hypothesize
that several Cad99C molecules might interact
in cis to stiffen the membrane of a growing
microvillus. As another possibility, Cad99C
might sense extracellular molecules and trans-
mit their signals to nearby membrane proteins
that control actin reorganization. 
A 
Follicle cells with extra Cad99C (red) have much longer 
apical microvilli.
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